evaluation is made to check whether these two models can predict the path loss in these two scenarios well.
As we all know, there are lots of models based on the statistical and theoretical analyzes. But none of them are uni versally applicable. The Hata model is widely used in macro cell scenarios. And also, a lot of work is done to predict the propagation path loss between the transmitter and the receiver in such scenarios as urban or suburban [1], [2] . Unfortunately, some typical scenarios of the High-speed Railway, such as viaduct, plain and cuttings, are few considered.
The propagation path loss modeling methods are in varied forms. Although ray tracing [3] is a more precious method, it's time and memory consuming in the modeling of large scale propagation. Similarly, reference [4] suggests improving the performance of the model by using detailed morphological and building data. But the detailed information needed is hard to obtain. Therefore, statistical models are frequently used. Reference [5] suggests adding the average residual to the present model. However, the path loss exponent remains the same in this way. In practice, obstructions between the transmitter and receiver as well as multipath propagation will have effects on the value of the path loss exponent [6] .
Therefore, the path loss exponents are so important that should be tuned in different scenarios. Most of the references such as [7] - [ 10] present the path loss exponent and the shadowing to show the large-scale propagation characteristics of some typical scenarios based on measurement. Though precious, these models lose the universality.
To meet the needs of the path loss modeling in the scenarios of the High-speed Railway, model tuning is done based on the measurement data of the Zhengzhou-Xi'an(Zhengxi) High speed Railway. In this paper, firstly, measurement environment and the system are introduced. Then, based on the measure ment data, tuned Free-Space path loss models are presented in viaduct and plain scenarios, respectively. Finally, performance evaluation is made to check whether these two models can predict the path loss in these two scenarios well.
II. M EASUREMENT E NVIRONMENT AND THE S YSTEM

A. Measurement Environment
The measurement has been carried out in Zhengxi High speed Railway with a total length of 458Km. And the speed of train is up to 340KmIh. Usually, there are some typical scenarios along the high speed railway, such as viaduct, cuttings, plain and mountain area. Along Zhengxi railway line, viaduct ,which is built highly above the ground, occupies more than 50% of all the scenarios. The viaduct scenario is showed in Fig.I . As the figure shows, the surface of the viaduct is almost flat. And it is higher than most of the surroundings. In plain scenario, the fluctuate of the ground is small, just like that of the surface of the viaduct. Therefore, the propagation characteristics have something like in these two scenarios. Fig.2 shows a typical plain scenario in Zhengxi
High-speed Railway.
B. Test System
The measurement has been taken in the present network on Zhengxi passenger dedicated line. Therefore, the testing frequency is the same as the downlink frequency, which The receiving system , which is shown in Fig.3 , is composed of the receiver Griffin, the software and the GPS. The receiv ing power collected by Griffin and the position information collected by the GPS are given to the software to do some analysis. The sampling rate of Griffin is one sample per 52cm.
And the receiving data between two base stations is called a group in this paper.
Test Software In the large-scale propagation modeling, the near field data should be deleted. The two figures given here and other measurement results show that the receiving power suffers large fluctuation within 300m. So only the data farther than 300m is considered in the data process.
B. Tuned Free-space Pass Loss Models
In viaduct and plain scenarios, the transmitting and receiv ing antennas are much higher than most of the surroundings.
The power of the line of sight of the radio propagation in viaduct scenario is stronger, while that of the multipath is relatively weaker. On account of this, Free-space path loss model can be used to predict the path loss of viaduct and plain scenarios. However, the difference between the measurement and Free-space path loss exists, although not big. Therefore, tuned Free-space path loss models are needed. ;: Where, d denotes distance between the transmitter and the receiver in Km, and f denotes carrier frequency in MHz.
The receiving power is:
Where, Pr is the receiving power; Pt is the transmitting power, Pt = 43dBm; Gb is the gain of the transmIttmg antenna, Gb = 17 dBi; lb is the loss of the base station's feeder, lb = 3.3dB; ld is the loss of the Power-divider, ld = 3.5dB; Lm is the measured path loss.
Then, the path loss of the measurement data can be ob tained:
The difference between the Free-space and measured path loss is:
On the one hand, in the measurement of each time, only the distance between the base station and the receiver changs.
On the other hand, pass loss is linearly related to the distance in log-domain. So, the tuned equation is defined as follows:
6.L = K1 lg d + K2 Table II . The tuned Free-space path loss model is:
Then, the models in viaduct and plain scenarios are re Ta ble III   and Table IV . Therefore, the tuned model can adjust the measurement data well.
In plain scenario, the mean values of M, RMS and STD of the tuned model are 2.603dB, 6.379dB and 4.18dB, while those of Hata are 13.55dB, 14.09dB and 3.694dB. Though the term STD of the tuned model is increased by 0.5dB, it shows that M and RMS decrease significantly after tuning process, which are 11.0dB and 7.7dB respectively.
For the mean error, -1 OdB to 10dB is the interval that should be paid attention to. In viaduct scenario, the probability in this interval is 0.933 for tuned model and 0.812 for Hata model. In plain scenario, the probability in this interval is 0.933 for tuned model and 0.333 for Hata model. In plain scenario, however, STD of the tuned model turns higher. But the maximum of STD is 6dB, which is lower than the tolerated value of lOdB.
And as mentioned above, it only increases by 0.5dB. The cost is low compared to the decrease of the mean error and the root mean square error. 
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